The color image segmentation is one of most crucial application in image processing. It can apply to medical image segmentation for a brain tumor and skin cancer detection or color object detection on CCTV traffic video image segmentation and also for face recognition, fingerprint recognition etc. The color image segmentation has faced the problem of multidimensionality. The color image is considered in five-dimensional problems, three dimensions in color (RGB) and two dimensions in geometry (luminosity layer and chromaticity layer). In this paper the, L*a*b color space conversion has been used to reduce the one dimensional and geometrically it converts in the array hence the further one dimension has been reduced. The a*b space is clustered using genetic algorithm process, which minimizes the overall distance of the cluster, which is randomly placed at the start of the segmentation process. The segmentation results of this method give clear segments based on the different color and it can be applied to any application.
Introduction
Image segmentation [1] is the technique of dividing a digital image into different sets of pixels. Pixels or spots in a group are similar in according to some properties of a group such as color, texture, and intensity. These pixels or spots have identified the cluster and edges in an image. Clustering or grouping [2] into different parts of an image is known as image segmentation and is applicable in various fields. It needs to segment an image and extract part of the image for image processing purposes. In computer vision, image processing [3] problem requires color image segmentation in order to identify a target and cluster the image into segments according to color, motion, texture etc. Real life application of color image segmentation is medical image processing, like tumor detection from the brain image, surgery by computer system, object detection in a satellite image, fingerprint recognition, face detection, traffic monitoring etc. Choice of image segmentation techniques is based upon type of image, it's their characteristics and the problem to be identified.
Many researchers working on the color image segmentation like Moghaddamzadew and Bourbakis [4] are proposed the method for the gray image segmentation. They used segmentation in two steps first for fine segmentation for compression and coding. In the second step coarse segmentation for object detection application. Pablo Arbela´ez, Michael Maire, Charless Fowlkes, and Jitendra Malik [5] , the authors are proposing contour detection and image segmentation algorithm for the computer vision problems. Their segmentation algorithm using of generic machinery for transforming the output of any contour detector into a hierarchical region tree. The simulation shows the proposed method is giving significant results on the datasets. David R. Martin, Charless C. Fowlkes, and Jitendra Malik [6] , proposed a novel algorithm for brightness, color, and texture based boundary image segmentation. They used a supervised learning approach for local boundary detection in RGB color images and for the experiment, the authors used 100 natural images for boundary detection. They concluded treatment of texture is necessary for detecting boundaries in natural images.
The main objective of using a genetic-based clustering algorithm is to cluster pixels into small segments such that the pixel in each segment possesses similar characteristics though [7] which finds an optimal solution.
Related Work
There are many researchers working on a color image segmentation problem. S.-C. Cheng [8] , proposed a region-growing approach to color image segmentation which is based on 3-D clustering and labeling. Hybrid labeling and 3-D clustering method is used to build homogeneous regions. Taking color similarity and spatial proximity as input is the feature of this algorithm. Good results of image segmentation are found by smoothing function and by removing isolated noise.
Researchers G Dong and M Xie [9] , proposed a neural network based color image segmentation techniques. L*u*v color space is used to measure the color difference and unsupervised and supervised segmentation used by the algorithm for color image segmentation. An image is divided into small groups of color by self-organizing map (SOM) learning method. Color clustering method, simulated annealing (SA) seeks the best cluster results from SOM prototypes. Supervised color image segmentation is based upon color learning and pixel grouping. The proposed algorithm is efficient for the segmentation of color image in different types of computer vision that shows their results.
Scheunders P [10] , proposed the genetic algorithm and classical c-means clustering algorithm (CMA) based color image segmentation. Tzuu-Hseng S. Li, Yin-Hao Wang, Ching-Chang Chen, and Chih-Jui Lin [11] , proposed color image segmentation method based on an evolutionary approach to the control system. The HSV color model used for operator grasp and place color objects into the correct location. This method determines the threshold values of HSV range which is hand operated tuning. The disadvantages of being that, it is the time-consuming process of segmenting the boundary of the color images. Feral Souami and Fatima Zohra [12] , proposed color image segmentation process by genetic algorithm based upon clustering method. The output of the algorithm is flexible string length and fitness value. The algorithm used a connected component labeling method for 2D-color image segmentation and for simulation Berkeley color images datasets, L*a*b color model.
There are many approaches used for the color image segmentation like Firefly Algorithm (FA) which used for multi-level image segmentation. The Red, green, and blue color luminosity is used for bi-level and multi-level color image segmentation [13] then threshold value is calculated for each color based on Otsu's function and finally for simulation purpose RGB dataset is used. The Firefly Algorithm is the combination of Lévy Flight and the Gaussian distribution and Brownian Distribution. The performance measuring parameter is SSIM, PSNR and CPU time. Alessia Amelio and Clara Pizzuti [14] , investigates a graph-based approach to image segmentation. They used the image as a weighted undirected graph, where nodes correspond to pixels and edges connect similar pixels. The results show that the method is applicable to partition natural and human scenes and the results are compared with other approaches. The authors conclude the genetic algorithm can be a very efficient method compare to others.
Problem Defination
To optimize the consumption time for image segmentation in color image is a crucial task in related research. The use of evolutionary techniques [7] for identifying the number of cluster Centre has been chosen for fast and accurate image segmentation. Another issue of multidimensional image segmentation is solved using the L*a*b color space [12] which has reduced the effort of segmentation and also provide better results.
Proposed Solution
In this section, the proposed method is simulated with the experiment. The aim of this experiment is to improve the value of fitness functions, segment color image [15] and plot the graph between a*b color labels. The proposed algorithm work as follows:
Step 1: Read RGB color image
Step 2: For every cluster, calculates the L*a*b* factor of each color.
Step 3: Cluster every pixel using the Genetic based clustering algorithm and plot the graph between each color cluster and an 'a*' and a 'b*' value.
Step 4: Show results of color cluster. Use the L*a*b* factor to group the pixel in the RGB image by color. Step 5: Plot the graph between 'a*' and 'b*' values of the labelled space. The Genetic-based clustering algorithm cluster the different colors from the graph of 'a*' and 'b*' values of pixels that were segmented into different colors.
Research Method 2.1. Classification of Image segmentation
Image segmentation [16] , is a digital image processing method of partitioning an image into a segment that is similar according to sets of predefined criteria. The evaluation of different segmentation algorithms based on the following techniques [17] as: 1. Point Based Method: In this method outliers embedded in an area of constant intensity in an image is detected. 2. Edge Based Method: Edge detection is an approach to find the boundaries of objects within images. It is the method by which detection is based upon discontinuity in luminosity of light. 3. Region-Based Method: In this method [18, 19] , pixels of an image group up in the cluster based upon some properties of the neighboring pixels within one region and then this group of pixel shares their properties.
Genetic Algorithm
The genetic theory [7] , is innovated by Darwin based on the theory of evolution. It was introduced in 1975 by Holland and genetic theory gives an optimal solution to the problem statement of multidimensional functions. The genetic algorithm approach [20] , is used for the solution of the problems, which are treated very difficult for conventional optimization methods and not suitable for a solution for such type of problems. The genetic theory [21, 22] , affects the continuity of the fittest in an individual over succeeding generations all over the solution of a problem. Every generation comprises of a population of character binary strings that are corresponding to the chromosomes. Its x-axis represents search space and the y-axis represents solution candidate. In this process of evolution, the generation is discovered. In the optimization techniques, new generations have better fitness value. The Figure 1 present the flowchart of the conventional Genetic Algorithm.
Figure 1. Flowchart of genetic algorithm
The genetic approach [14] is an evolutionary method initiated by random selection. These random selections represented by chromosomes are called population [21] . A group of chromosomes is taken to make new population and expected that the new population will have better results than the old one. The new population is created by choosing offspring, based on their fitness value. The result which is more convenient will be chosen to reproduce. The following process [23] is repeated until the condition is true. Basic genetic algorithm steps are as follows:
Step 1: Initiate with a random population, generated with on a chromosome.
Step 2: In this population, calculates the fitness value for every chromosome. Step 3: The new population is created using consecutive steps until the condition is true.
Step 4: In each population, select two parent chromosome with their fitness value.
Step 5: Using the probability of crossover parent's chromosome crossover to form a new offspring. If no crossover appears, then offspring as it is copied to the parents.
Step 6: Mutation probability of each location in an offspring differs from its location.
Step 7: Placing newly introduced offspring to the new population.
Step 8: Now newly introduced offspring is replaced with existing systems.
Step 9: Return the best solution in the population if the condition is satisfied.
Step 10: Repeat step 2 until the condition is true.
Experiment and Results Analysis
The block diagram shown in the Figure 2 is showing the experiment scheme. In the process of the segmentation [18] , first the RGB is image converted in the Lab space. This process reduces one of the dimensions, which represents the color information. The L*a*b space is representing the color component of the image. This L*a*b component, then converted in the array, which reduce the two dimensional geometric information in one dimension. This a*b space information is then clustered using genetic algorithm [24] . Each cluster [15] is processed to find the color segment of the image. 
Simulation Parameters
The genetic based [14] clustering algorithm is implemented for color image segmentation. In this experiment, Matlab R2013a on an Intel (R) Core (TM) i5-6500 CPU @3. 20 GHz, 4.00 RAM running Windows 10. The proposed method is tested for color RGB test images from https://homepages.cae.wisc.edu/~ece533/images/ (512*512 pixels), using MATLAB tools understand the color image segmentation by using genetic-based [25] clustering algorithm. The simulation of a genetic-based clustering algorithm is tested on several images. The typical results for the different image of the color image are shown in the figures and Table 1 represents a simulation parameter used by the proposed algorithm. It is clear from the graph between no. of clusters in a*b space for different Image that the distance between the color of each cluster element is now minimized and also cluster centers are well placed by genetic algorithm in the*b space. The objective function of a genetic algorithm is to minimize the sum of distances between cluster Centre and its members for each cluster. The convergence curve with the iteration for genetic algorithm is shown in segmented results in Figures 3 and 4 . 
Performance Metrics
The performance of the proposed algorithm is determined by following factor: Cost Value: Cost value is showing the color difference in an image which is based on L*a*b* color luminous. The proposed algorithm uses the concept of Euclidean distance and L*a*b* color luminosity, the color difference between two colors, L1*, a1*, b1* and L2* a2* b2*) are to calculated which is described in section 1. and the performance genetic-based clustering algorithm is tabulated in Table 2 and Table 3 showing computation times for segmentation of each color image. L*a*b Factor: The L*a*b* color [12] space is q layered architecture approach, in which red-green axis represented by chromaticity layer 'a*' and blue-yellow axis is represented by chromaticity layer 'b* and luminosity 'L*' layer. The gene-based clustering approach is used to choose small sample cluster for each color and to calculate cluster average value of color in 'a*b*' space. Figure 5 shows the L*a*b color space generated by the RGB image. 
Conclusion
The proposed method works for color image segmentation using genetic-based clustering technique. The simulation results show that the proposed algorithm optimizes computation time for segmentation of a color image. Also, it is a very efficient method for the partitioning of an RGB color image. This method greatly, improves the genetic-based clustering efficiency and computation speed. The algorithm is tested on datasets (https://homepages.cae.wisc.edu/ece533/images) and shows their results with computation time, fitness value. The color image segmentation using Genetic-based clustering algorithm can directly be applied to medical image segmentation, machine-learning, content-based image retrieval system, sea object detection, etc.
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